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To oll whom it may concern.

Be it known that I, Anton Laszro, elec-
trical engineer, a subject of the King of
Hungary, and residing at 27 Dernburg-
strasse, Charlottenburg, near Berlin, Ger-
many, have invented certain new and useful
Improvements in Electrical-Display Appa-
ratus, of which the following is a specifica-
tion. o

When hitherto the effects of the electric
discharges consisting of the compensating
sparks of high tension or also high frequency
currents, were to be utilized in practice in
form of luminous letters, words, figures and
the like, the disadvantage was encountered,
that these letters consisted in reality of a
plurality of spark gaps connected in series.
Between each two sparks there was the dark
conductor. This is also shown by the ar-
rangement of the so-called lighting board or
lighting tube. When the inscriptions are
of a great length, the number and length of
the dark conductor sections is very consider-
able, even if the tension is raised very much.
TWhen seen from a distance the single sparks
will appear as luminous points only. _

The present invention now relates to an
arrangement for producing electrically lu-
minous letters, words, lines, figures and the
Tike by means of high tension discharges, by
which method it is made possible to retain
the effect of a general illuminating spark
even if the discharge has the shape of letters
or any other figure. The lines forming the
letters or figures are divided into sections of
substantially equal length. Xach of these
sections forms the path for the spark gap in
the air. The spark at each section is not con-
tinuous but intermittent and the sparks for
a plurality of sections do not make and break
simultaneously but in succession one after
the other so that the illumination runs along
the line of gaps and then back or over again.
There are thus produced a series of flashes
throughout the line or figure following each
other in such rapid sequence that the image
of the beginning of one flash has not time to
fade from the retina of the eye before the
succeeding flash across the same gap replaces
it. If the period during which all these sec-
tions have acted as spark gaps is sufficiently

"short, the human eye will see all sections of
-the letters, words, figures and the like at one

time, even with the largest Juminous signs,
in form of lines of a continuous flash of

lighting. By my invention the length of the
spark to be set up and maintained is greatly
reduced as the whole of the electromotive
force is applied to only a part of the line.at
a time; the conductor sections, no longer
necessary to reduce the total voltage con-
sumed, are reduced to a minimum; the full
power of the current is concentrated on a
small part of the line and greatly increases
the brightness of the sparks and total illu-
mination to the eye, while the practical dis-
appearance of. the conductor sections from
the sign leaves the bright alternating waves
of light to sweep along the sections in rapid
flashes that seem to bridge the slight gaps
between the sparks and produce on the eye an
impression of a continuous line of light.
1t is not necessary for the several sections to
be filled out by discharge sparks so that the
direction of the sparks coincides with the
line forming the letters or figures; on the
contrary the sparks may have any direction
accordingly as it will suit the purpose and
the structure of the sign.

In the accompanying drawings arrange-
ments are exemplified, in a diagrammatical
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manner, which are adapted for carrying out

the hereinbefore described method.
Figures 1, 2 and 3 illustrate several meth-
ods of carrying out my invention; Fig. 4
illustrates my invention as applied to the
illumination of letters, symbols, or the like;

85

Figs. 5 to 8 illustrate further methods of .
carrying out my invention; Figs. 9,10, 11 .

and 12, indicate diagrammatically the appli-

90

cation of illuminating signs in accordance -

with the methods respectively shown in Figs.
5, 6, 7 and 8; Figs. 13 to 18 are detail views
of various electromagnetic means for vibrat-
ing a discharger element; Figs. 19, 20 and
91 are detail views of various devices for ro-
tating a discharging element; Figs. 22 and
23 are detail views of various devices for
causing a flexible discharge element to be set
in wave movement; Fig. 24 illustrates.the
application of my invention to the illumina-
tion of signs, or the like, in accordance with
the principle illustrated in simpler form in
Tigs. 7 and 11; Fig. 25 represents an arrange-
ment for illuminating successively any de-
sired letter, or the like, in accordance with
my invention; and Fig. 26 is a detail view
diagrammatically showing the simultaneous
illumination of a plurality of letters, or
the like, in accordance with my invention,
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-neighboring discharger 7.

&

by the specific use 6f mechanical means for
rotating certain of the discharger elements.

The dischargers % are connected to the
contacts of a switch device comprising the
rapidly rotating or oscillating contact d,
which has, according to Fig. 1, two contact
points ¢ and f. Hach two neighboring
dischargers are thus intermittently con-
nected by the terminals ¢ and b to the source
of the high tension or high frequency cur-
rent.

In Fig. 2 the dischargers ¢ are perma-

nently in connection with each other and
besides with the one pole b of the source of
the high tension or high frequency current.
The discharges will occur only from such
dischargers %, to which the rotating contact
e according fo its momentary position con-
ducts the current. -

The arrangement according to Fig. 3 is
similar to that shown in Fig. 2, except, in
this instance, the path of the spark gap is
vertical to the direction of the lines forming
the letters or figures. The dischargers ¢ are
preferably made in form of a bar, while the
dischargers % terminate in conductors 7%
parallel to said bar. According to the con-
nections shown in Fig. 3 the spark dis-
charges will wander from left to right when
the contact ¢ swings to the right.

TFig. 4 illustrates the application of the
present invention for producing letters.
When the contact ¢ is rotated the sparks
will vividly jump to and from the terminals
h  outlining the letters. The rapidity
with which this occurs produces the impres-
sion on the eye, as if the whole inscription
flashes up at the same instant. Otherwise,
the connections are similar to those accord-
ing to Fig. 2. The condensers ¢ are ar-
ranged in the high frequency eircuit; ¢ in-
dicates the base plate, signboard or the like.

In accordance with Figs. 5 to 8, inclu-
sive, the base plate ¢, a sign board or the
like is provided with movable dischargers 4,
which are connected with each other by
means of the metallic plate or bar . The

latter is connected to the one pole a of the

source of the high tension or high frequency
current. Between the dischargers 4 are ar-
ranged dischargers ¢ which latter are con-
nected with each other and with the second
pole b ox the source of the high tension or
high frequency current. The tension of
the sources of the high tension or high fre-
quency current is so adjusted, that, when
the dischargers A are at rest, no spark is
emitted. ‘

In Fig. 5 one of the dischargers 4 oscil-
lates so that it alternately approaches the
The distance be-
tween the dischargers becomes smaller than
the critical spark gap and a spark discharge
occurs between ¢ and ¢ The dischargers
oscillate singly and alternately ome after
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each other, so that the whole distance from
the end of ¢-and 4 appear as a continuous
sparking line. -On or -over the base ¢ are
provided devices v, which oscillate the dis-
chargers A by either mechanical or electric
means as shown in Figs. 18, 14 and 15. At
the top end of the dischargers 4 in Fig. 6 is
fitted a bridge &£. The alternating oscilla-
tions of the dischargers 4 from their posi-
tion of rest occur on the axis z—y, this axis 75
z—y being at a small angle to the line in =~
which are arranged the ends of the dis-
chargers 7.

In Fig. 7 the dischargers % have a rotary
movement around their longitudinal axis.
Each of these dischargers carries at its end a
tongue o2 which produces the discharges
which take place alternately with the ad-
jacent dischargers 4, as the tongue m is ro-
tated by the device ». :

In Fig. 8 a metallic band #» is moved in
an undulating manner, by the dischargers
swinging alternately back and forward.
The sparks will pass over between ¢ and =
where the distances between the two is
smallest at the successive instants.

The Figs. 9, 10, 11 and 12 illustrate how
the discharges appear when the dischargers
¢ are arranged to form letters, the letters be-
ing indicated by the dotted lines. The ar- 95
rangements are otherwise the same as shown
in Figs. 5,6, 7 and 8.

In Figs. 13, 14, 15 electric devices are ex-
emplified, which may be employed for os-
cillating the dischargers % according to 100
Figs. 5 and 9. These devices are indicated
at » in Fig. 5. These devices are operated
by short current impulses sent through the
wires o, p or p, ¢ respectively. :

In Figs. 16 and 17, T have shown mag- 105
nets arranged to oscillate the discharger
element A carrying the bridge portion % at
its end. Upon alternately energizing the cir-
cuits o,  and p, ¢, the magnets will be alter-
nately energized and produce the desired 110
oscillation. . :

In Fig. 18, I have shown two magnets
connected in the respective circuits o, p and
P, ¢, which magnets are arranged on the
same axis and acting upon a common recip- 115
rocatory magnetic core piece having a spiral
engagement with the discharge member 2
carrying the bridge portion % at its.end.

Figs. 19 and 20 illustrate specific forms of
devices for rotating the discharge element 4 120
carrying the tongue m. As will be apparent
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-from the drawing, the two axially arranged

magnets energized by the respective circuits
0, p and p, ¢, act upon a common reciproca-
tory magnetic core piece in spiral engage- 125
ment with a portion of the discharge member
h, whereby upon alternate energization of the
two magnets, the tongue m will be rotated
for a certain time in one direction and for
another certain time in the opposite direc- 130
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tion. In Fig. 20, a single magnet is shown

which is energized by the circuit o, p. Dur-

ing such energization; the reciprocatory core
piece, in spiral engagement with the dis-
charge member A, will cause the tongue m
to be rotated in one direction. When the
magnet is deénergized the spring will force
the core piece upwardly and rotate the
tongue m in the opposite direction.

In Fig. 21, I have shown two magnets
energized by the respective circuits 0, p and
P, ¢, acting upon a common reciprocatory
core piece provided with a ratchet meshing
with a -pinion on the rotating discharge
member & carrying the tongue m. Upon
energization of one magnet, the tongue m
will be rotated in one. direction, and upon
energization of the other magnet, the tongue
m will be rotated in the opposite direction.
Adjusting screws are provided for determin-
ing the limits of movement of the core piece,

and .thereby limit. the angle of rotation in

cither direction of the tongue m.

In Fig. 22, I have illustrated a plurality
of magnets spaced laterally from each other,
and having their axes parallel to one an-
other. Each magnet, energized by the re-
spective circuits o, p, acts upon a reciproca-
tory core picce connected to a portion of the
flexible metallic band n. When the magnet
is deénergized, the spring restores the core
piece to its initial position. ‘

In Tig. 23, the respective magnets act
upon oscillatory - armatures connected _to
sticeessive portions of the flexible metallic
discharge conductor n. The connections of
the parts will be clear from the above de-
scriptions, particularly the description of
Figs. § and 12.

I'ig. 24 shows a signboard bearing the let-
ters B L I T Z. The dischargers % are here
employed as rotary dischargers, arranged in
accordance with Figs. 7 and 11. As a means
for rotating the dischargers % a device is
supported to be employed as is exemplified
in Fig, 20, and from which it is evident that,
say, a solenoid draws in an iron core, where-
by the spindle of the discharger is rotated
in 2 manner similar to that of a twist drill.
The ends o of all the coils are connected to
the grounded metallic plate 7, while all the
other ends p lead to contacts of a switching
arrangement of a suitable design. By the
rotation of lever s all dischargers A will suc-
cessively and alternatingly form a part ro-
tation around an angle of 180 degrees. The
current for exciting the solenoids may be
taken from say 4 storage battery ». The
whole of the dischargers ¢ may be connected
to 2 common wire netting which is fastened

. (as shown by dotted lines) over the base

plate.

TFig. 25 represents the pdnel of any letter

when rotary dischargers A are employed.

By means of suitably combined switch de-

8

vices it is possible to alternately produce
any letter of the alphabet by apparently
combined spark paths in the same panel.

In Fig. 26 the rotary dischargers are
mechanically rotated say by means of cams
¢ racks and pinions ..

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent of the United States is:—

1. The combination with a series of per-
manently separated spark gap terminals ar-
ranged in desired form, of means for pro-
ducing high potential oscillating spark dis-
charges across said gaps one after another
and repeating said discharges within in an
interval such that said entire form is illumi-
nated within the time of fatigue of the hu-
man eye.

9. The combination with a plurality of
pairs of permanently separated spark dis-
charging terminals arranged to produce de-
signs, of a source of high potential alternat-
ing current, and means for controlling the
supply of current to selected pairs of said
terminals to cause the spark discharges be-
tween said terminals to outline said designs.

3. The combination with a source of high
tension voltage, of a plurality of spark dis-
charging terminals arranged in multiple to
form a continuous line of permanent spark
gaps, and means for controlling the connec-
tions of said source to cause oscillating
spark discharges across said gaps in prede-
termined order to produce the effect of a
continuous linear spark. ‘

4. The combination with a plurality of
spark - discharging terminals arranged to
form a continuous line of spark gaps, of
means for casting high potential oscillating
spark discharges across said gaps in prede-
termined order and repeating - said dis-
charges at intervals less than the time of
fatigue of the human eye, said means com-
prising electrostatic - capacity in parallel
across said gaps. B

5. The combination with a source of high
potential oscillating current, of a linear se-
ries of spark discharging terminals, and
means for controlling the supply of current
from said source to said terminals in prede-
termined order such that said terminals dis-
charge sparks to the adjacent terminal or
terminals so as to produce the effect of a
continuous linear spark.

6. The combination with a source of high
frequency or high potential alternating cur-
rent, of a plurality of spark discharging ter-
minals arranged to optically effect the de-
sired illuminated indication, means for mov-

ing certain of said terminals relatively to

_the others, and means for conmecting said

source to said terminals. ,

7. The combination with a source of high
frequency alternating current, of perma-
nently separated spark gap terminals con-
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nected to said source and armnwed in de-
sired form, and means for producmg rela-
tive movement between said terminals to
cause spark discharges at different parts of
said form in succession, said means repeat-
ing said discharges within the period of
fatwue of ihe human eye.

“The combination with a plurality of
punmncnﬂv separated spark discharging
terminals arranged to form a contintous
line of spark gaps, a source of high tension
voltage and means for os,clllatmﬂr certain of
said terminals to cause Sp‘ll'lx discharges
across contignous gaps in pwdutermlned se-
quence so as to produce the effect of a con-
tlnuous linear spark .

9. The combination with a base, of mov-
.xbl(, discharge terminals mounted thereon, a
plurality of discharge terminals forming
sets with said movable discharge terminals

1,195,239

respectively, a source of high frequency or
high potential alternating current, and
means for intermittently energizing said
sets of terminals.

10. The combination with a source of high
frequency or high potential alternating cur-
rent, of a plurahty of spark (hscharmnﬁ
terminals arranged to optically effect the de-
sired illuminated indication, and means for
intermittently energizing said terminals in
a certain order, the said means operating to
produce instants of interruption of energiza-
tion for a time interval less than the interval
of fatigue of the human eye.

In testlmony whereof 1 hereto afﬁ\ my
mgnatnre in presence of two witnesses,

ANTON LASZILO.

Witnesses,

Hexry Haseer,
Worpenmar Haoer.
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